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Technique
Many F ;mto;';s Esscn-

tial in Bomb Drop-
ping and Chance of

Intended Hits Is
Small

By A. M. JUNGMANN,
Associate Editor of the “Popular Science
Monthly.”

ERMAN air raids have caused Ton-
doners to build conerete luanh-
proof shelters. When warning of an air
raid 15 received Mrs, Loudoner calls the
children together, whistles for the dog,
and taking the plonograph under her
arm, marshals the family into the bomb-
proof shelter.

Air raids have bronght about a econdi-
tion which mankind has not known sinee
those prehistoric days when animals
rushed madly into eaves to protect them-
selves from terrible flying monsters.  The
pterodaetyl, for instance, must have
Jooked to its victims very munch as a
bombing Boche looks to an Englishman
of today. Notwithstanding its repulsive
appearance, however, the pterodactyl was
a mild ereature in comparison to a mod-
ern airplane carrying upward of a dozen
death dealing bombs.

Among the many horrible implements
of destruction which this war has devel-
oped the bomb is conspicuous. Whether
used on land or in the waler, its capacity
for destruetion is enormous in comparison
with its size. The chief handicap in its
use by aviators is the difficulty of mak-
ing it hit the target.

Increased Accuracy Offsct.

The increased aceuracy which las been
developed by bomb droppers has been off-
set by the fact that anti-aircraft guos
constanily force the raiders to aseend to
greater heights. The higher an aviator
flies the grealer are the possibilities of
error in his ealculations for hitting lus
target.

The principal reason why it is far more
difficult Lo seore a hit with a bomb throwa
from an airplane than with a gun on
the earth is that a bomb thrown from a
moving airplane will not fall struaght
down, but will continue to move for a
time in the direction of the flying ma-
- ehine. This means that the bomb thrower
must ealeulate just the second le must
drop the bomb before be reaches his tar-
get. Although practice helps greatly in
determining the exact moment at which
to let go, aviators do not have to depend
solely upon themselves in the matter.,
Special sighting arrangements have beea
devised which are of great assistanes 1
making a hit.

The mément a bomb is dropped from a
moving airplane it comes under the in-
fluence of both the forward movement of
the airplane and gravitation. The resalt
is that it follows a curved path from the
machine to the earth. The higher the
machine is flyingand the faster it is going
the greater is the distance in front of the
target at which the bomb must be released.
If a bomb is dropped only one-lulf a
second before it should have besn released
it will not strike within many vards of the
target. 1! 15 far more difficult to seleet a
taurget and drop bombs on it from un air-
plefie than it is from a dirigible.

Wind an Important Factor.

In dropping bowbs an aviator must
fake inte account mot only gravitalion
and his own velocity, but also the wind-
The wind conditions between the airplane
and the carth may vary greatly. This
would greatly influence the trajectory or
ecurve of the path of the falling bomb., A
decided difference 1= made m this cursve
it the bomb is thrown with or smunst the
wind and if the bomb encounters a side

wind, which would throw it eul of it
course. ~

In order to determine just when to re
Jease a homb an avintor mus! Lmow a1 what
heizht he is fiing.  For this purpose he
eon=tlls a barometer.
the knowledge which the barometer gue
him may be of matenal benefit in bond
thewwing, the aviator must als know ol
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of Boche Air Raids on Londoﬁ

British airman dropping a bomb on the

mine by ascertaining the time required to
cover a certain definite distance. He can
calemlate this distance by consulting his
-mep. Naturally he must make this eal-
culation while in the immediate vicinity
of his target. For example, if he notes
that the distance between two given points
is 1,000 meters and he covers that dis-
tanece in twenty-five seconds, he will know
that be is travelling at the rate of forty
meters per second.

The observation instruments with which
bombing airplunes are equipped enable
the aviators to fix their targets by study-
ing a series of angles. The instrument is
set for a definite angle and the time is
noted at which the target comes inlo view
under that angle. The aviator then sels
the instrument for another angle, whicl is
lesa than the first, and again notes the
time at which the targel appears. He oh-
serves the number of seconds required for
the machine to travel through these two
angles and thereby arrives at the veloeity
of the machine over that distance,

The observation instrument is T simple
frame, the sides of which form a quad-
rant. A pivol ix attached to the under
side of the frame which enables it to be
set uip on a verfical tube or other opening
on the airplane. A elock is attached to
the rear wall of the frame, while the
front Las another pivot which turns the
telescope. The eentre of the pivot is the
centve of the angular arch from which
the line of sight of the teleseape is read.

Resemble Torpedoes in Shape.

The bombs dropped from airpjanes re-
semble torpedoes in their shape and con-
struction. FProbably this 13 the reason
why tliey are frequently miscalled aerial
torpedoes.  Many of them are equipped
with a sort of windmill which is rotated
by the rush of the bomb through the air
and whickh sen<itizes the pervussion fuse
while the bomb is falling.

They are built after the manner of a
torpedo, with a streamline form to offer
a very smail head. resistance to the wind.
This streambne form, with the redoesd
head resistanes, causes the bomb to suil
through the wir in the same direction a3
the airplane.  This continnes fur a few
seconds after it s released, and wlen it
beging it deseent. In order to be certain
to Lit thewr targets, the avialors ol to
day to not content themselves with releas
it one bhomb, but instead, release a whole
flock. ]l. a Il':fltlu"‘.l' of lwmbe= are !l!‘llp]p{'d
i oner, the chances of Liiting the target
are far erealer,

The Gotha airplane’s bomb earrving ca-
pacity is said to be twelye fitty pound
bombs and two 10 pound bombs. DBt
fornudahle that machine i3, it is
celipsed by the English Handley Page,
which earties vizht 250 pound bomba, t
talling 1n weizht 2000 pounds, wlich ia
really two and o Lall tunes the cupacity

| the Gotha,

The powerlul explosive uszed in these
bombs 1= generally TNT. Aay nun of
ordinary strengtl can easily ecarry enougl
of this powder to blow up ene of our
largest ships. It 13 said that eigloy
pounda of TNT rcould eaily destnoy
any ship afloa’. AL the moment of ex.

Jozion Tour cublie feet of TNT will gen-

grate 40,000 cibic feet of gas. This is
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the reason why depth bombs employing
TNT are so dangerous to submarines.

For example, if a depth bomb is det-
onated near a ship or m submarine it
will destroy the vessel because waber ia
incompressible. The guses must escape
somewhere. If the bomb is exploded at
sufficient depth the shock is transmitted
in all directions. Naturally, if a ship is
near the gases will blow in the sides of
the ship.

It, however, the bomb is exploded near
the surface of the water, the gases will
escape along the line of least resistance,
which will be toward the surface. They
will fling up great masses of water in the
aur. Bombs which are designed to ex-
plode at & given depth may be relied upon
to destroy uny ship which is in their
vieinity. It is not necessary for a depth
bomhb to tourh a submarine or a ship
order to destroy at.

New Depth Bomb Invented.

doseph A, Steinmetz, president of the
Aero Club of Peunsylvania, has invented
a depth bomb which is parficularly de-
sirned 1o be used against  the U-boats.
He hns planned to use a number of high
speed flying boats which can serve either
as aireraft or as boals on the sarface of
the water. One of these boats would be
used as o sort ol seout to discover ltlrkin_‘:
submarines, .

At the moment of discovery the sea-
plane would notily its sister eraft.  Some
of these wonld endeavor to pass over the
submarine while flonting on the water in
their cupaeity as boats, The seaplane on
the water would trail a depth bomb. Its
sister ship in the sir would signal to 3t
the movements of the submarine, therehy
enabling it to fullow the undersea erafi.
In onder ta Leep the bomb from coming to
the surface of the water while it was he-
ing towed an inclined plate would be
secured 1o the cable to which the bomb
was uattached. The bomb itself i3 pro-
vided with eontaets which would eanse it
to explode the moment 1t touched sny

l.:hjm 1.

Holds 250 Pounds of TNT.

It 1= saul that the average depth homb
containis Trom 250 Lo 550 pounds of TNT.
When a destroyver sights o submarine 1t
mnkes a dash tor i at full speed. Wiinae
has come within a certain distanes of (he
sihmurine 1t drops a depth bhomb ouvers
board. The bomb 1= 50 constructed thnt
will b detonated at any desized depth, A<
it is not necessary for the bomb to hit‘the
submarite in order to destroy it the aim
does not Liave to be as acenrale as in the
cuse of a bomb dropped by an air eraft.

Some depth bombs are so conslrueted
that they may be detonated by the pres-
sure of the waler,  As evervbody know-
the prrvssure of the water inereases with
every oot oun gors beneath the sarfies,
In order {6 <ot o bomb of 1his type it i
onls nevesary to determine al what depth
it shall be exploded.  Then a spring a2
ad jisteds aned the bemb sinks until the
water pressire releases the spring mechan-
ismoand eatioe the detonation. 1t s some-
thing like sefting an alarm ook, only
instead of selring the moehianism to oo
off al a cortuin time i Qs sel to go off ot 4

eiven numbers of Yoot hepoath e surfaee
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of the water.
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Another depth bomb is esplinded by
compliented clockwork, which 15 put in
operation the moment the bomb strikes
the water. As the clockwork is designed
to run for several seconds before the bomb
is exploded, the bomb is supposed lo
reach the desired depth before the detona-
tion lakes place. Because wuler is in-
compressible, a depth bomb will do far
more damage if it is exploded 100 feet
beneath the surface than it would if it
were exploded only len or fifteen fect
below the surfaee.

Another type of underwater deplh
bomb is intended to be used from air-
planes. It is dropped from the airplune
on a ecable. A purachute aids it to fall
straight and keeps the cable from becom-
ing entanglel. The leagth of the cable
determines the depth at which the hbomb
shiail explode.  The explosive in this bomb
15 carril in & long exlinder which bas a
detonator und an electric battery in one
erd.

Most Damage Done in Water.

Fombs which explode in the water are
capable o duing far greater harm than
these which explode on the land, It has
been noted that the bombs dropped by
the Germans o England frequently dig
a hole in the ground five or six fiet in
depth, but fail to do any great amonnt of
damage when they explode.  While their
radins of destruction is so hmited, the
torce of the explosion will shatter window
pases for a half mile around. Yot if a
bomb of this sume type should fall i the
midd!e of a road winch ran between stone
wails 1t would not tear down the wall ea
vither side of the road.

Perliaps il the bombs could be =0 made
that they would explude shove the sur-
face of the ground the effect of the ex-
plosion would not be lost on the walls of
the erater a= it 1s now. With all their
frightfulness the Germans bave nol been
very suceessful in making bombs whick
do a great deal of harm. Casunlius re-
sulting from a bomb ruid are frequently
caused by shrapnel nsed against the ene-
my aireraft. That i one of the rensons
why envilimns are always ordered indoors
and off the streets during a bomb rawd.
The anti-wrerafl guns pufling away at
the enemy are very l]lll!,‘_""'rl)l]\‘ to any per-
son< whe are in the open doring the bom-
bardment. s

The Alert Newsdealer.

(19 S with a bundle in each lond [

i‘\ u]-pru:n'-'h the news tand where
I by my paper,” said Mr. Gozzlehy, 1
think 1o my=<ell that I will huve to set
down e of those bundles when 1 get
there: but the alert newsdealer, secing
me coming, thinks differently.

“ Nz | draw nedrver, T see him reach fop
a capy nf the paper ey, mive it o eanple
o auick, stootl thips to veduee 1t com-
peos vnd then turn toward me, while T,
Jooninge his [riarprese, Lift one jrm .-«f:'_f!l[]"
and nnder that the newslegler cwittlv and
sunely tueks the paper.

smo after all 1 dont lave to it vither
Luadle down till T g1 to the Geket win-
dow 1 the subway.”




